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(54) TWe: STACK OF SEPARATION DISCS FOR CENTRIFUGAL SEPARATOR 

(57) Abstract 

A disc stack of frustoconical separation discs de- 
signed to be mounted in a centifugal rotor comprises sep- 
aration discs of two different kinds (13, 14) with respect 
to the shape permanence of the material out of which they 
are made, eg. plastic and metal, respectively. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GB 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 




GR 


Greece 


NL 


W ml\, .. t. .■ 1. 

RCUKJiaim 


BE 


Belgium 


HTJ 


Hungary 


NO 


Norway 


BP 


Burkina Paso 


EE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benta 


JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KB 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SB 


Sweden 


CG 




KR 


Republic of Korea 


SG 


Singapore 


CH 


Swain land 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


CAtc d'lvoire 


U 




SK 


Slovakia 


CM 




LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoalovakia 


LT 




TD 


Chad 


CZ 


Czech Republic 


Ul 


Luxembourg 


TG 


Togo 


DB 


Germany 


LV 


Latvia 


TJ 


Tapkistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


BB 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


BS 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


MaB 


US 


United States of Ante 


FR 


France 


MN 


Mongoba 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 96/27445 



1 



PCI7SE96/D0234 



Stack of separation discs for centrifugal separator 

A certain type of centrifugal separators intended for 
separation of liquids or separation of particles from a 
5 liquid has a rotor, in the separation chamber of which 
there is arranged a stack of frusto conical separation 
discs. These separation discs normally are arranged 
coaxially with the rotational axis of the rotor and 
divide the separation chamber in a lot of thin flow 
10 spaces for the liquid or liquids to be subjected to 

centrifugal separation. A centrifugal separator of this 
type is shown for instance in US-A-4 191 325. 

Traditionally, separation discs for a centrifugal sepa- 
15 rator of this type have been made of thin sheet metal. 

To serve as spacing members between adjacent separation 
discs strips or small round discs also made of thin 
sheet metal have been f astended onto the separation 
discs by welding or in some other way - normally on the 
20 upper or under sides of all the separation discs. 

Already long ago, e.g. in US-A-3 335 946, it was 
suggested that frusto conical separation discs should be 
made of plastic material, whereby they would become much 

25 cheaper than separation discs made of metal. It was 

pointed out that plastic discs would not have the same 
strength as metal discs, but that the small specific 
weight which could be given to plastic discs would mean 
that such discs would not be subjected to destroying 

30 large centrifugal forces during the operation of the 

centrifugal separator. Thus, it was considered that the 
liquid being under centrifugation in the centrifugal 
rotor, which liquid should have a density of the same 
magnitude as that of the plastic discs and in which 

35 liquid the separation discs should be present during the 
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operation of the centrifugal rotor / would be able to 
hydraulically lift the separation discs so that they 
would not be subjected to harmful centrifugal forces. 

5 Theoretically this reasoning is possibly correct, but 

for practical use of separation discs made of plastic it 
is without any particular interest. As a rule, namely, 
each centrifugal separator has to be designed in a way 
such that its rotor can be rotated at full speed even 

10 without any liquid being present in the separation 

chamber. In practice it has proved difficult or impos- 
sible, particularly in connection with large centrifugal 
separators and/or in connection with relatively large 
rotational speeds, to prevent undesired deformation of 

15 the separation discs if these have been made of plastic. 

The object of the present invention is to provide a disc 
stack of frusto conical separation discs, which is 
designed for a centrifugal separator of the above dis- 

20 cussed type and which both is less expensive than con- 
ventional disc stacks having separation discs made of 
metal and is composed of separation discs which, without 
becoming substantially deformed, can resist centrifugal 
forces coming up during operation of a centrifugal rotor 

25 irrespective of whether the latter contains liquid or 
not. 

This object can be achieved according to the invention 
by a disc stack characterized in that the separation 

30 discs are of two different kinds with respect to their 
shape permanence, a separation disc in at least part of 
the disc stack having a relatively large shape perma- 
nence and being situated between two separation discs 
having a relatively small shape permanence, the last 

35 mentioned separation discs being made of a non-metallic 
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material . 

It is presumed in this connection that separation discs 
made of a non-metallic material and having a relatively 
5 small shape permanence are substantially cheaper to 

produce than separation discs having a relatively large 
shape permanence . 

By the expression "shape permanence" it is meant here 
10 the rigidity of the separation discs or the ability of 
the separalton discs to mechanically resist deformation 
as a consequence of centrifugal forces to which they are 
subjected under use in a centrifugal rotor. 

15 The expressions "relatively large shape permanence" and 
"relatively small shape permanence" are intended to 
indicate in this connection only that the shape 
permanence of the separation discs of one kind is larger 
or smaller, respectively, than the shape permanence of 

20 the separation discs of the other kind. 

In a disc stack according to the invention separation 
discs of a first kind having a relatively large shape 
permanence give mechanical support - through spacing 
25 members - to separation discs of a second kind having a 
relatively small shape permanence, so that the latter 
discs will not be deformed by centrifugal forces during 
operation of the centrifugal rotor. 

30 Upon need every second separation disc may be of said 

first kind and the other separation discs of said second 
kind, but preferably several separation discs having a 
relatively small shape permanence are arranged between 
two adjacent separation discs having a relatively large 

35 shape permanence. Thereby, large cost savings may be 
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obtained simultaneously as the total weight of a disc 
stack can be made small. 

The choice of material for the different kinds of 
5 separation discs may be dependent on various factors, 
such as the size of expected centrifugal forces or the 
kind of liquid or particles which can be expected to get 
into contact with the separation discs. 

10 Preferably, sheet metal is chosen for said first kind of 
separation discs and some plastic material for said 
second kind of separation discs* However; it is possible 
to make the separation discs, which are to have a rela- 
tively large shape permanence, out of for instance 

15 carbon or glass fibre reinforced plastic, whereas the 
other separation discs are made cheaper by being 
produced by unreinforced plastic. 

If it is desired for some reason to have one of the 
20 kinds of separation discs made of different material, 

this is intended to fall within the scope of the present 
invention. Falling within the scope of the invention 
will also a disc stack including, for some reason, two 
or several separation discs having a relatively large 
25 shape permanence and being arranged between two adjacent 
separation discs having a relatively small shape 
permanence . 

The previously mentioned spacing members between the 
30 separation discs may be of any suitable kind. They may 
be made in one piece with the separation discs or be 
fastended onto these in some suitable way, such as by 
welding, soldering or gluing. Alternatively they may be 
releasably mounted between the separation discs. They 
35 also may have any suitable shape. If they are elongated 
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they may have a straight or curved form. In addition to 
a spacing function the spacing members may have a flow 
conducting function. 

5 The invention will be described below with reference to 
the accompanying drawing, in which fig 1 shows an axial 
section of a centrifugal rotor having a disc stack 
according to the invention, fig 2 shows part of the disc 
stack in fig 1 in a larger scale, fig 3 shows part of a 
10 disc stack according to the invention in a modified 
embodiment, fig 4 shows a separation disc seen from 
above with respect to fig 1, and fig 5 shows an axial 
section of the separation disc in fig 4. 

15 Fig 1 shows in axial section a centrifugal rotor of a 
kind well known to people skilled in the art. An 
extensive description of the centrifugal rotor and its 
function can be found in US-A-4 698 053. 

20 The centrifugal rotor in fig 1 comprises a rotor body 1 
that is rotatable around a central axis 2 and that 
surrounds a separation chamber 3. In the separation 
chamber 3 there is arranged for rotation with the rotor, 
coaxially therewith, a disc stack 4 of frusto conical 
separation discs. The separation discs are stacked upon 
each other having their base portions facing in the same 
direction in the separation chamber 3. Between adjacent 
separation discs there are arranged in a known manner 
flow conducting spacing members, so that the separation 
discs delimit between themselves a lot of thin flow 
paths for liquid to be subjected to centrifugal 
separation in the rotor. 

The stack 4 of separation discs is prevented from 
rotating relative to the rotor body by several rods 5 
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(only one is shown in fig 1), which extend through holes 
in the separation discs and are connected with the rotor 
body 1 axially on both sides of the disc stack 4. 

5 Liquid to be treated in the rotor may be supplied into 
it through a stationary pipe 6. From a central receiving 
chamber 7 in the rotor such liquid is conducted further 
on through passages 8 to the separation chamber 3, in 
which it flows towards the rotor centre through the 
10 previously mentioned flow paths between the separation 
discs . 

Through outlet channels 9 separated liquid may leave the 
separation chamber 3 to be conducted away from the rotor 
15 through a paring member 10. 

In the above mentioned thin flow paths in the disc stack 
4 particles suspended in the liquid and being heavier 
than the liquid may be separated from the liquid and 

20 slide along the under sides of the separation discs 
radially outwardly to be collected finally in the 
radially outermost part of the separation chamber. From 
there they may be intermittently thrown out from the 
rotor through outlet openings 11 by axial movement 

25 within the rotor body 1 of an annular slide 12. 

Fig 2 shows schematically a part of the disc stack 4 in 
fig 1 in a larger scale. From this it can be seen that 
three separation discs 13 are of a different kind than 
30 the other separation discs 14. In a preferred embodiment 
of the invention the three discs 13 are made of thin 
sheet metal, whereas the discs 14 are made of plastic. 
In fig 2 five plastic discs 14 are arranged in each 
interspace between adjacent sheet metal discs 13. 

35 
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Fig 3 shows a part of a disc stack according to the 
invention, in which every second separation disc 13 is 
made of metal, whereas the other separation discs 14 are 
made of plastic. 

5 

Fig 4 and 5 show a separation disc 14 made in one piece 
out of plastic. Fig 4 shows the separation disc seen 
from above and fig 5 shows the same in an axial section 
along a line V-V in fig 4, 

10 

The separation disc in fig 4 and 5 has spacing members 
15 on its upper side made in one piece with the 
separation disc and spacing members 16 on its under 
side, formed in the same manner. The separation disc has 
15 a number of through holes 17 intended for rods 5 (see 
fig 1). 

Separation discs of plastic formed according to fig 4 
and 5 are primarily intended to be used in a disc stack 
20 composed in accordance with fig 3. In a disc stack of 

this kind the separation discs 13 of sheet metal may be 
entirely smooth, i.e. free from spacing members, on both 
of their sides. 

25 Separation discs of plastic for use in a disc stack 
according to fig 2 may have spacing members only on 
their upper sides or their under sides. In this case it 
may be suitable, if flow spaces for liquid are desired 
along both the upper side and the under side of each 

30 metal disc 13, that even the metal discs are provided 

with spacing members on their upper sides or their under 
sides in the same way as the plastic discs. Alterna- 
tively, one of the plastic discs to be placed adjacent 
to a metal disc may be formed with spacing members on 

35 both its upper side and its under side, so that the 
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metal discs can be made entirely without spacing 
members. 

A further possibility of providing spacing members in a 
5 disc stack according to fig 2 is that all the metal 

discs 13 and every second one of the plastic discs 14 
between adjacent metal discs 13 are entirely smooth, 
i.e. they have no spacing members, whereas all the other 
plastic discs 14 are formed according to fig 5, i.e. 

10 they have spacing members on both the upper and under 
sides. In this case the number of plastic discs 14 
between adjacent metal discs 13 should be an uneven 
number, and both of the plastic discs 14 abutting 
against one and the same metal disc 13 should be formed 

15 in accordance with fig 5. 

In the disc stack of fig 2 as well as the disc stack of 
fig 3 the relatively shape permanent metal discs 13 give 
effective support through said spacing members to the 
20 plastic discs 14 which have a relativelly small shape 
permanence, so that the latter will not be deformed 
during rotation of the centrifugal rotor. 

Instead of being fixed in the circumferential direction 
25 of the rotor by means of rods 5 ( fig 1 ) the separation 

discs may in a conventional manner be guided by an axial 
column in the rotor centre. Then either the inner edge 
portions of the separation discs are provided with 
axially aligned recesses, in which axial ridges on said 
30 column engage, or is the column provided with axial 
grooves, in which radial protuberances on the inner 
edges of the separation discs engage. 

Guiding of a disc stack according to the invention may 
35 be arranged such that only the separation discs 13 
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having a relatively large chape permanence are guided by 
rods 5 or a centre column of the kind just discussed, 
whereas the other separation discs having a relatively 
small shape permanence are kept on place by only being 
5 kept squeezed between those of the separation discs 

which are guided by the rotor body and have a relatively 
large shape permanence. 

Adjacent separation discs can also be formed such that 
10 they engage with each other in a guiding way. Either the 
above discussed spacing members or separate protube- 
rances and recesses may be formed to fulfill such a 
guiding function. A guiding arrangement of this kind may 
suitably be combined with the above discussed possi- 
15 bility of having only the separation discs 13 with a 

relatively large shape permanence being guided directly 
by the rotor body. 

Within the scope of the invention there is also a possi- 
20 bility of having in a disc stack according to fig 2 some 
or all of the plastic discs 14, which are situated 
between two adjacent metal discs 13 , permanently or 
releasably connected with each other , so that they can 
be treated as a single unit. 

25 

All of the separation discs may be formed in a conven- 
tional manner with through holes for distributing a 
supplied liquid mixture to the various disc interspaces 
or for conducting away a separated liquid from these 
30 disc interspaces. 

If desired, the spacing members between the separation 
discs may be formed separate from and, thus, releasably 
arranged between the separation discs. Thereby, all of 
35 the separation discs may be formed entirely smooth. For 
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instance, all of the spacing members in each disc 
interspace may be free from the adjacent separation 
discs and united with each other by means of a ring 
arranged concentrically between the separation discs. A 
5 ring of this kind may be formed in one piece with and of 
the same material, for instance plastic, as the spacing 
members. The ring together with the spacing members may 
be fixed relative to the adjacent separation discs in 
any suitable manner, e.g. by engaging with rods of the 
10 kind shown in fig 1 and designated by 5. 
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Claims 

1. Disc stack of frusto conical separation discs 
designed to be mounted in the separation chamber of a 

5 centrifugal rotor , said discs being stacked upon each 
other with their base portions facing in the same 
direction and forming thin separation spaces between 
adjacent discs , the disc stack comprising separation 
discs made of a non-metallic material, c h a r a c - 

10 terized in that the separation discs are of two 
different kinds with respect to their shape permanence, 
a separation disc ( 13 ) in at least a part of the disc 
stack having a relatively large shape permanence and 
being situated between two separation discs ( 14 ) having 

15 a relatively small shape permanence, the last mentioned 
separation discs (14) being made of said non-metallic 
material . 

2. Disc stack according to claim 1, which comprises 
20 several separation discs of each kind. 

3. Disc stack according to claim 2, in which every 
second separation disc (13) is of a first kind and has a 
relatively large shape permanence and the other 

25 separation discs (14) are of a second kind and have a 
relatively small shape permanence. 

4. Disc stack according to claim 3, in which the 
separation discs (13) having a relatively large shape 

30 permanence are substantially smooth, whereas each one of 
the other separation discs (14) is formed with protu- 
berances (15,16) forming spacing members between this 
separation disc (14) and both of the adjacent separation 
discs (13). 



35 
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5. Disc stack according to claim 1 or 2, in which 
several separation discs (14) having a relatively small 
shape permanence are situated between two adjacent 
separation discs (13) having a relatively large shape 

5 permanence . 

6. Disc stack according to claim 5, in which every 
second separation disc is formed with protuberances 
forming spacing members between this separation disc and 

10 the two adjacent separation discs, whereas the other 

separation discs, comprising the separation discs (13) 
having a relatively large shape permanence, are formed 
substantially without spacing members. 

15 7. Disc stack according to any one of the preceding 
claims, in which the separation discs (14) having a 
relatively small shape permanence are made substantially 
out of plastic. 

20 8. Disc stack according to any one of the preceding 
claims, in which the separation discs (13) having a 
relatively large shape permamence are made of 
substantially metal. 

25 9. Disc stack according to any one of the preceding 
claims, in which the separation discs (13, 14) of the 
various kinds have substantially the same thickness. 

10. Centrifugal separator comprising a rotor (1) that 
30 is rotatable around a central axis (2) and delimits a 
separation chamber (3), characterized in 
that a disc stack according to any one of the preceding 
claims is arranged in the separation chamber (3) for 
rotation with the rotor (1). 
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